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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a heat insulating 
structure having a high 
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heat insulating efficiency and manufactured through simple 
processes, a 

semiconductor microactuator using the same, a semiconductor 
microvalve, and a 
semiconductor microrelay. 

SOLUTION: Four outwardly extending flexible areas 2 
joined to a central 

moving element 5 are joined to a semiconductor substrate 3 
via heat insulating 

areas 7 made from a heat insulating material such as 
polyimide or fluororesin, 

the semiconductor substrate 3 serving as a frame. The heat 
insulating areas 7 

are provided within the thickness of the flexible area 2 
between the 

semiconductor substrate 3 and the flexible area 2 in such a 
way as to be about 

as thick as the flexible area 2. When the flexible areas 2 
are heated by 

heating means 6 consisting of impurity diffusion 
resistances or the like 

provided on the surfaces of the flexible areas 2, the 
flexible areas 2 flex 

because of a difference in thermal expansion from thin 
films 4 of aluminum or 

nickel provided on the flexible areas 2, and the movable 

element 5 is 

displaced. 
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Hi. sKU-f S H*^flBia*»«*«36«S*lX . * 40 
fc . *TttfflW< 2 .h^BBtti5ftt«jffilftfi*RP J: 0 * 4 

x .y rumate t'co. «imm 2 £flf iDc-t 4 ~> y 3 v k 

*J«Sf*»*)JS$: 4»K4 tfKWfcfi-C U4 . £ £ T\ 

3 fc vrftflwi 2 fc ^^isi^KiRfiiw 7 fc x 

[00 5 1 ] ZZ?Z<DffliCOftm£fmt-lte#)tZ. 
WWt&lSjWMSSrBO^m. /£$£2 Ovmb U 50 
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1 2 

4 . * *ci2d i t k*jhmm 2 S ( 3 

TSfiftlRW 2 co:1i (*t*fii|**gfc£ 7 k W!?m > £ 6 0 0 jjl 
mfc^-4„ 

[ 0 0 5 2 ] oTMiett 2 *>6JNfiKIMRtt7 Srii L'C^H 
«5aHK3^Wf4JRQ3ttl«-r4i:, Um\X'^Ltz 

A3= (.1C«J>f x («r^M*ScO<B) =2 0 

jumX 6 0 0/im= 1 . 2X10" , cm 

fc=Sr4. *Jt. 5 KW3fefis#*ttl . 17xio 

-3 (w/cmt) «aB*»4»e«*, -r**>^ 

2 fc Y#f*3Ste' 3 cOSEBIli 3 0 ju mT* 4 *> 
tt'4^Q3ii 

Q3-1. 17X10- 3 (W/cra-'C) X (150t 
/(30X10-'cm))Xl. 2X1 0-McmM 
-4. 2x10-3 (W) -4. 2 (rnW) 
fc * 4 . JJE t *: i a ^-BJtlJ^fir 8 (i 4 -3<0^r 
tLT^Sitft.^(ttU16. 8mWC0jR»fc* 
4. Cix(i, Jnjft^a6fcA*«*16. 8mW£&A 

i-4^fc(ci "5^r^ffl«2eoiaK* 1 5 o°ct*tfre& 

4CIfcS-*LTiJ0. t^*^Jc7)6 60rnW(2it^-c {fj 
»H^7& 1 /4 OKffijST"* 4. 

[ 0 0 5 3 ] ^y 5 Fx-mfcztitzntmim 
7<r>femz~o^xmk-rz. mi (a) ^^-rpjssaii^ 

<r)mw$m&<n^')i*%x.h, 04 (a) 

it AMI] . =t-^yh^i^ti^tim4 (b) (c) c 
^-TJ:^H53:4. 14 (a) iztx^x 

It. «^®5gJ*!2 5, 2 6k^2 7«^!t-r4. 

WiOTJEWtfi ^2 7co**tJn43o*: 

^ ( -7 A ? uKivra&fett V? 4X5 0 0jJLm\Z 

4 6. 7 k P aWiii^jA»>*^*:*^tffl3-f 4 ) Kfc 
»t 4 m 2 7 tCA^4 7J * 4 . 

[0 0 54] aS(C3W»4*/UBrSlF«F-W/2-l. 
0X10- 9 (kgf)/2 = 0. 5xlO-3(kgf) 
= 4. 9x10-3 (N) fc&O. »ti*»*»4«*ti:^ 

Fmax = F/S ( S{iijgCOBrW«) 

fc^4„ ZZX\ mcomb = 6 0 Oiim. ^tf0ff^h = 

2 0^mfc-t4fc»fiH]«tS(S 

5 = bh = 6 0 Ox 1 0*x 20 x 1 0- 4 = 1 . 2xl 
O 4 cm 2 

ttch. J:ot. ^2 7t^4*U^EBrJe^Fma 

Fmax=0. 50X10" 3 (kgf)/l. 2X10 
-*(em*)=4. 16 (kgf/cm 2 ) =4. 16X 
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(8) 

1 3 

0.0 98 (MPa) =-0. 4 1 (MPa) 
(5max = Mmax/Z 

0. ZJ±ESfiBflk»-C*S. gAt-^OhMmaxfii 
4(c) iZ^Ltltii*). Mmax=WL/8 ( UiSR 
«MS 8 0 Qu m ) X'h *) , J: o'C . > h M 

maxlt Mmax=WL/8= 1 . 0 x 1 0 3 (kg 
f)x800X1 0- 4 (cm) /8 =1.0X10 10 
Mkgf •cm)=9. 8X 1 0" 5 (N • cm) b% 

Z=bhi/f)-l/6X600x 1 0-»x (20x1 
0"«) 2 ~4. 0X10 « (cmM 
t%Z>„ *ZX\ *-*>h!,z£&gi±mc!maxl± 
ffmax-Mraax/Z= 1. OxlO" 5 (kgf • c 
m) /A. Oxl O' 8 (cm 3 ) = 250 (kgf/c 
mM = 24. 5 (MPa) 

:iT. ^>I-zfcJ±)IL^J:ot:, 66 0 0 
wm, ^800;/mtL-Cf^. 20 
[ 0 0 5 5 J # !M 5 \-<mtimm* 30MP aSJ*T 

3fcaa&±ffSCfcj&^fflre*4. $tz, ZZX'gffl 

[ 0 0 5 6 ] i i -CM^3 -C>>- L£&N>titi5tt 7 OTJBfifc 
*tt«*:H5*ffl^TK9H-4. H5 (a) (c* 
-f i 3 (C¥#ttffifcc 1 7 <^iB^M«5»fiHtf Kttffi-*- 1, 30 

&m*KOH%t'izi i-yfLxm i 5*®^ 

6. -toft. 1515(b) CSti^:. tf'M 

1 6 z i—rmiz x *) Ernsts i . m 1 5 < -t 

J: 3£JMW4. 5Xfc. 05 ( c ) ic^-f «k o iz^mtk 
<r>y th'j vigfc t'lz X Kim 15 
cOtf'J -f S HUBS? 1 6 £8tU *WflS<0«#*»*-f * 
J: -jfcvt*— ^y^L. 4 0 0*C££teJifiKil/e;l?!M 

<w=» 1555 (d) iz^-fjiotz¥mfo&®.i7<7)mm£ 

l )KOH^t'W)X 7 fy^ff3 0 2 8 40 

i±l*» t «r*-1H»*iWK. 2 9 {d*r«MB«*>i< LT t » 

coo57] w±<nx a (c. «uetMiu 7 «. #im 5 
^ m~»+iu m ) commz^mzfti Z t & t V > 

?ttf?£^<*iJWLT. i7«l1IU«2i:¥«MMR3(0 
f^^»^«^i7W^IMm«c2W)^^CffMSaScO 50 
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^. ±iEUc±^K:S(e»1R«7*«rtjMB«2 4: 

{jij-isj tr*- a i tx\ *mvmg. 3 1 «r^«j 2 

[0058] ZZX\ *i*v^?nr?fax-^ 1 

«««2^aat3&«±#-ts. T>r«««2<o±«fe:i±Br« 

tti£2 4: **«3»BSBffi»«:»oaEBt4 jWBJfcSflT l » 
n v X 0 & 5KU»jfiffi«*«* & v *fc*> , nrSt«U 2 (in* 

[oo59] *mtf&n<r>¥mte-?4 ? ar^^x- 

? 1 |£*Nva±. +Jfe*>*Tl&xw > h 5 fc *tf>JBK<0 

4oeoiiriafS(«2 tX'+^mwmzmtfLLxii o . ^ 
»ixu^ > bsn&m&mfcimsiztfiximm] 

hZ'ctfX'Zh* &tz. hiWmmzl O^iSVn-bX 

mmmx-hh, iqraiaw2Wiiij«is«2S:jn 
« iztovtomssiMfr t> turn-® e **u»t 

[0060]^ ±£Ut¥*f*£K3 fc "TSHWS2 

n*mtt&. *mnm&m'Mmm6 (a) .mo 

( b ) fc^-T,fc o (2, ¥*tt-E«3 t . ^^®i*2 k^) 

ts\cr,m*-fti,z, *mmt&2<7)mz uumtmznim 
mmm 1 o *«^^^^(i03 1 nt-e^i.*^ ;w 
^fetasfSiS i o (±. hs» 7 v mimffib & ^ y -< s 

h'^fc'^je^WW^^-S^fe^Wf-ffgliSl it. T 

M, 06 ( a ) (iWiBSI, B| 6 (b)ii±ffl(l 
•C-ifcO. El7ti06 (b)coY-Y' tBfffiH-C**. 
[006 1 ] ^i&^fHi*l 0<OJH«%r-«ftfefc LTtiH 
7t=*UfcJ;iK. 4*OJ»«*T2 0ium-C» l 5. 
H*mfR«l ll±l Mil 2Jil^m^ 

§ X'hZ . * t-C . m 6 < a ) J: 3 (C.^lfe^^ 

J|i|^*«3 0Aim. -etTY-Y' 1"^% 
^fi 1 #*(n]c7 ) ^$^6 0 0/xmT'*.S. «Viffe^ 

ffiMWl 2tflHfi-t4«Wi: LtZiBMt^-f*tfl6ffl 
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(9) &H2 0 0 0-3 1 78 9 7 

15 16 

&f*Mm&7<mmtv.t vw**rt-vff$ . * i o o 6 4 ] wm® 1 2 srm-^-s ~mt^ *ko 

[0062liK«HWl 0«#««tfP(«ty^*«r vvC«M:#tf>* 
E is ^M^ia7T'^L^RTrIfiIfO»fMSf^Ait-ri> [00 6 5] 

■2>. 

[00 6 3] 
Wl 3 

SE^S q dA; 

rj a = 



* 

•V>^J?5E S ; 7.3X1 0 10 (N/m 2 ) 



£r®f&A s ; 1 X10" B X600X10 * 6 (m 2 ) 

E s • A s =7.3X10 10 (N/m 2 ) X1 X 1 0 " 6 X600 X1 0 " 6 (m* ) 



=43.8N 

E s S7?dAs=E s $ o 7j (600x10" 6 d 77) 

=7.3X6X10 6 X [ 77 2 /2} 1tfm 
o 

=21.9xlO~ 6 N-m 



[ o o 6 6 ] mmmmim 1 1 *«ww*#y * [ o o 6 1 \ 

■i $ VlZ^X t<X<n I -jlztcZ. 9K [3^3] 

■fr>^E f ; 5.0X10 8 (N/m 3 

8r®»A f ; 19X10 6 X600X10 ' 6 (m 2 ) 

E f • A f =5.0X10 8 (N/m 2) X19X10 * 8 X600X10 6 (m 2 ) 
=5.70N 

20«m 

E f $7ldA f =E f J 73 (600X10 ' 6 d 7?) 

=5.0X6X10 4 X [ r?V2] 2 °' im 
1 urn 

=59.8Xl0~ 6 N-m 
[ 0 0 6 8] ±jeftt*Wv>-C«t»S:«4T<0BHi * [0069] 
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17 18 

? E . ST7dA i (21.9 + 59.8) X10" 6 

7} a = -. ■ 

2 Aj (42.8-!-5.7) 

^1.60x10' 6 (m) =1 .68 u m 

[0070]»;{:, rmtnm, #v * 5 K<o*4Gfi * C o o 7 l ] 

fcrot*2ifrfc-*>-Ms, IiiW>l>tiXCDj;-)£ [5S5] 
«rt. * 

. 1.68^m 
I s =5 71* dA, =5 t,* (600XlO-«d77. ) 
0.68am 

- 1.68am 
=600X10- S X [11X3] • 

0.68 a m 



I f =5 7? f dA, =5 7?, ^ (600X1 O^d 77, ) 
-0.68 um 

-eooxio- a K c»V»] , '* M 

-0.68am 



[0 0 7 2] iiT . 77 i --n-n*. ttbhv i ii *x 1 . OOxio~ 5 xiO" 2 (N • m ) 

-£\ *C4*lfi*t-^y MWmaxti, [0 07 3] 

Mmax-1. 0 0X 1 0-Mkgf • cm) - 9. 8*30 [j£6J 



0.98X10 6 X7.3X10 1 °X1. 68x10 6 
7.3X10 10 X8.86X10" 82 +5X10 8 X1.22X10" 1< 



=1.78X10 8 (kg/m 2 ) =178 (MP a) 

[0074UIT. Ii{2±o£#2ft : E-.X^h I*. * [00753 
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E f 



T*Bfi2 0 0 0-3 1 7 897 
20 



0.98X10 " 6 X5.0X10 8 X18. 32X10 ' 6 
7.3X10 1 °X8.86X10" 2Z +5X10 8 X 1.22X10' 



= 1.33X10 7 {kg/m 2 )=l3. 3 (MP a) 



[0076] io-C. dCM SHt=J:0flME3F/ifcJ!Mft 

1 1 tfyjiiH 3 L.fcfflfcifc**5l 
l/2k«f*. ifUiJWrttJ:, 3£«# { 2 

1 1 wca * . 1*1 6 . mi ai« 1 2 zmm-ftm 

ttttl l*>T*fcBMtTV***«, JiiTCJboTiWff*) 

[ o o 7 7 ] z<?) i a {c. 1516 LfeSfeftiSHiats i o 
( a ) izTfct x o iznm&fa 1 stmmwfwmM® 

(;M«»^KOHit'(:iDX7fy^t. $1 

9 ias (b) ci^ridfcjRKft 

i r.»^-f*»WK2 1 fix-y^y^t" 

[ 0 0 7 8 ] mi. 08 ( c ) t^-J: o K. ;KU 4 S 

Fim22*3--f'iZizx')WGmiU mi 9m 

Sfcfc. 1218(d) fc5S-fJ: 

Lfc»fl*)tf'.M 5 KJI1S2 2**U *<0fl&tf>fiB 
J: a ty^--y^L. 4 0 0 o CfsmcJju 

EHLS-ttS. ac. 18(e) C^tJ:^:. ^SSfr* 
fic 1 8 (-Hffi J: <0 K O H & fc* (3 J: 0 X <y * £ ft 0 . 

2 3H¥*#£«L 2 4tt™»*T**. 

[ o o 7 9 3 mz. ^W)f^mim^mz^L<r>m 
i*-*«««3*»^w | 3«s*i/si!r«iiiafi2 fc*w* 

3 fc Oiaico/f*Wt:T«r««« 2 fc i5(?fril t s <m * 



< b ) *>±ifiiaK^$ ft & k & <o , 3 t 

^2«faw, tosj^ob-b' xtocmm 
x'lwmwM 2 wmiu t . ftWT'it¥mfc&m 3 mint 

etaOlfflfc^KSNMRH! 2 0 *>'f fcft ^To4. 09 
( b ) 60B - B " KiBtaT* 60 1 0 tipS its i a 
fc, B-B' ^|6l^M^2, 3. 
»«2 0#i££LfcltJifcfc&4. -'T. »«6iS«BtS2 

[0080] <io$ttttmtt 2 0 om£ki\&$i> tzib 
M^Jk LT09 ( a ) ( b ) tr^r J: -3 (c&ttl* 
*B«2 0«0JS3£2 0,um, B-B' *rtfc*iOri«ltfD 

fc^rjaiw 2 1 3 t * s #»?j«> B - b • 

*iai^*B* 180tfra. »*£^I«2 0<OB - B " Ufa 
C0(B*3 0jumk-r&. 3*if&^«t2 0 

# U -f 5 H t L „ 3 N -5IMM« 2 ^'^ 'Jay 

c±9«J43*i* it««feAa3^ai 

attsi: m«^frT»'#6^!a^ 2 o waiKfeiwt 

2 y h * I s i . itt 'J A 5 K3U<^EBfE 2 

>f S \*mzfrfrZ*:-*>h$:M?Ht-rhb , OT<0W 

flaccid. 

[0082] 
[5t8] 
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22 

: ____Mf<L_ =k 



M Si =k • % I a M Rl = k • % U k- - 

Mw-Ma + 1*,*=* " E s : I s , t Mp,, 



5< l„ 



t:tx.i>, 

[0 0 83] * * [i£9] 

Mm ax 

M«,= — 



+ 1 

% Ipi, 

Mmax 



%f In, 

+ 1 



Eer la 

[0 0 84] ;K'KS H*tBW *m 2 ) = 1 . 9X10" (dyne/cm 1 ) X h 0 . 

i*t«MM-&. [0 08 5] 

y'j3y«+y^Esi-U. 19X10 12 (N/ X K10] 

E S! =1.9X10 13 (dyne/cm 2 ) x1 .019X1 0 ' 6 =1 .93x1 0 8 kgf/cm 2 

1 3 1 ^ 

I Si = -jj— bh X180X3X10- 4 (cm) x (20x10- 4 cm) 3 

-3.6x10 "cm 4 

[0 0 86] i-jT, Esi • I si = 1 . 9 3X 1 0 6 *a-C'£>9. 

(kg f/cmM X3. 6X1 0-" (cm4) =6. [0087] 

94X10-5 (kgf • cm2) - 6. 8X1 0-<N- [Jill] 
cm«?*5. sKU-f 5 Htf>V^*EFh«5 0 0MP * 
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23 24 

E Hti =b.OxlO 6 (Pa) X1.019X10" 5 =5.10X10 3 kgf/cm 2 

1 3 1 

Iph — — bh - 12 X30X2X10' 4 (cm) X (20x1<r 4 cm) 3 
= 4.uxio" 12 cm 4 

[0088] ioT, E?h • Ip h = 5. 10X10 * [ 0 0 8 9 ] ZZX\ #!M 5 Fast***'**-.* > F 

Mkgf/cm')x4xlO- 1! (cra»)=2. 04 Mphtt&ttJ: 
X10" 8 (kgf -cm 2 ) = 2- 00x10"' (N • 10 [0090] 
cm*)"?**. * [jU2] 

1.0X10 " 5 (kgf • cm) 9 

Mph^ ^ =2.93X10 (kgf -cm) 

6.94X10 

~~ ~ — i~ + 1 

2.04X10 

[009 1] ZZX\ Mph-2. 93xlO-'J (kgf KMsi ? liZ&t . 

• cm) - 2. 8 7X 1 U" 8 (N • cm) [0093] 
[0 0 92] HttfcLT^';3>»fc:*»A»4t->yh«{ [*13] 

1.0x10 " 5 (kgf - cm) ft 

^ = 2.04X10- ■*' WX1 ° (k9f - Cm) 

T+ 1 

6,94X10 

[0 0 94] :CT". Msi - 9. 99X 1 0 G (kgf *Phli&<?)4; ? 

• cm) = 9. 7 9X 1 0" 5 (N • cm ) T£>£. [0096 1 
[00 9 5] fCT. iKU-f 5 F»CA»*»* [*U 4 ] 

Z a = — bh 2 =2.0X10'° (cm 3 ) 



Mp,, = 2.93X1 Q- 9 (kgf -cm) 
z a 3.8X10 9 (cm 3 ) 

=0.77 (kgf/cm 2 ) =7.54X10 " 2 (MPa) 



[0097] iI.IT'. Zal»'«t*S. x A [0098] 

Z b = — b h 2 =3.6 x 1 0 8 (cm 3 ) 

a = Ms, = 9.99X10 6 (kgf - cm) 
Z b 3.6X10 8 (cm 3 ) 

-■77/ (kgf/cm* ) _ 2 7 (MPa) 
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[0099] zzx\ zb immimx-b & , 



[oioo] io-c. ^Yvm^ixti^m^m ioio6]hi wxiizmf&ztiz^mftvj ?n 

mzfrfrZfcjll±m3-C^LtMlZlt^-Z$)l/3 0 0 T?f-ax-?<9$!i3llf££|2|l 3. 01 4£fl]VvCt« 

h . £ 3I«# 3 0 0 fSfcfc o £ £ t Hjj-f^ . 

t JSffi-Cft I . II 9 t >T li . 3 "TSlffl [ 0 1 0 7 ] £'f , JftBAS' D r? yffig8 0 OMffilzM 

iitKR&3fL*fe«T1*fi:<. 4*5r<£i>2# y/$fi^ 7 * h 1^ ? t L t . 

sLtnm sMtowan-*- s itao H««>*Mbw« <?> mm&h. ^ u a >«8 o owBciiMt tnys y'ja^s 

1UBI8 0 a^x-y-^y^S-fH ; (Ci 9BJO»8 0 b 
[0101] ffi. HlH^3K*Lfc-1'-*fcV'f ?o7 10 fcJ0jSU 77X-?Tv~»ymz£*)ZCD7*hUi; 

?f-aZ-^T(i, *J««i*2fcT7»xU;<yh5#- ^h^H*1-4. &AS*l&Hiatt8 0 b?:*»^U 

fwtsfvc *m&u*y h 5mmmt&2izjmt6 * um Koummt^) miz* ox-, 

dfllBitSitT^S**. 01 1 lC5i-*\k 3 "TfJjxl^ f-y^-ri.J:i:T^r-r 7T8 0c^»fiWI, (01 3 

yY-5 aiJ^immidt2 a.frhmmHtLXti*) , -BJDJX (a) ) . ^OfeS, KOH*;M«:TMAH (-f 

M>b 5 afc itfflKfi«2 a fc^lBIK tftM 5 Kf«fi) h9^f-/MdWfcTy i &='>A»») , b h?^** 

B^tt3*AlRIMiiHHW7 baWttft5it*»j«T'*r> *5:if«rJfli.vcfcJ:n. E»(:^4KOH7iciffiSt-3 

T fc J: V \ *mfrWi 3 at «rfe1^J«g 2ai V if {, |3|«T* £ . 

vmmi a.tfBf$LZtix^^$j,±mi'-m3b\%ix*b ioi os] act. ^id^'j^Bmsoa^rafc 

[0 1 02] ¥$flcK«3a«<i3**ifrf8x^yh5 20 JS&^U n y£«8 0tf>«Bj£b-*fc&4j£ft8£«;6 

ct ostut . *comzmimw.®7 atmnmm wAttzmmntzx ^yy^ymms 1 b 

ttftfi*i6 a*>fc«03?fi^f *W»|-t4» U l> =» yjBHfcMS 1 b^lSCJiffiCVDCJ: 0 

TO?l$2a,±9«JSJ|XPp<yh5a£^ y';3>l«8 1 a^W« (113 (b) ) „ 

9MLT»*&»fH$7 bZ&tfZm&bi- hZbX'^z [0109]-?- Lt, miS.mnz^-9 -~y 7 Zfitzv 

&*fe*£tt# { «iO. JiS^-a*4ffil!«fttS6afc:J:03a * bu^'x VS-vx? fc LT. ^U=ivBKfclK8 1 b& 

*Wt «r«KH« 2at»R4a* titi$»ct hZb *«T § 1/ v U 3 y^Wi. 8 1 a OX y + y^ttf o Z b IZ «fc *) 

[ 0 1 0 3 ] 0 1 1 fc&llft-*. 3mW*£«3 a . »rjj| h V=JX hSrlfciPt* (12 1 3 ( c ) ) . 
W2a, «;«jxu^< y h 5 att*±BfcttttS|jfJS9 30 [0110] *|SA^iJ r? yfflRS 0<0IMP»8 

bAgfttt^r js 9. j c<7)-®co_k®izimmi&9 a& 2*KOH*®mmz£ Di7fymiir»rftx 

igft^ixTt^. *im.m®2 HV>fkmzte«imMt&2 a \s*>h 5 a t*tmffl&2 zeobt. m 

*tom-hf^<F>W$cm ( b-? ) ^4KWK6a MO^I&XI^^>f 5 a OJ??. &l>^ffl«l2 a^I 

^I»2 a Ji»0«H«IR9 a_h, Sft^^ 7 I-/f y'/Btet«JU(tt t ^<0f*. 

a<7)T^M$-^L-C, a±^(7)ffiigjfM9 B B B>' , j3y^8 0<50X-x-;-yr(;J;0, Sft^»Mi*7 

a>.KR»tfeiUt«i.tf«Efli-» , C'yl« (Bft^f) KSS« a, 7 b SrjgfiM-fcfctfwOjtS 3 a , 8 3 b &&jRt 

$i-LSTyW5gdl8 1 3 aA^jft$n-CV>&. S . >IcO}?|8 3 a , 8 3 b(± x ftXgTtf' J S K^O 

[0104] 2 ^ . i«rtgffl« 2 a ±gp^ »isr#M 9 a ?> nmtm i i&fr&tsfcsbwmx'fo o . -e ojg/?* 4 1 o v 
±MtzqmKM2ei*m&i-&i'Vaybimumm 40 m^^jf^t^si-j^xyf-y^fto (013 

a«%(t^*C^0. T^SBittl 3 h ( d > ) . 

*^LTffiHX««;6a(zm7]* i ;!lD^^I»t. Kfiitfitt [0111] ^vrc, TiJfSx^^ > h 5 a s ^WMi2 

COSMSSSHCJ: •3«Wf*« t »±LTa/*WW2 a^{4 X. ffiftcfc^ -y ZWmms 4 ZBfo-tZ, (0 

^r«jxU.xyN5a#3E&-*-6. 13(e)). 

[0 105] HI 2f±T^5fii!IRl 3a«l««S [0 112] ^tT, *ttft^»J 3>*K8 0^±"«»C 

*WK*Lfct<0T* *) . "rMffil!!!<2 ac7)±3!*^^fi T;PS ~7AjXA" 7 7 D yi/XflE B^*t«t 0»* 

^fflt^7 a(7)|3, l«r«iS«2 a«ff»^m«-IHiBrC L/C, &ffi£fi^6 a(CSM$#l.*«Sffl!IB*4r^5E 

*&TBB«7P. fflgP$r^-L-C^¥*^3a^)±3P(C fft 1 3 a ^JBfeJt-fS (014 (a) ) . 
M-;TfM?n-Cl^. S. 01 2-C««3Bf«Wia 50 [0113] ^C. ±ie?t8 3 a . 8 3bW>f 5 H 
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*<*>WWN!8 5 Sr«y>&tf (014(b)). CCO X -5 e 4 9*'J -i 5 F£S*«&*, -?-Of*ia 14 ( a ) 

BtiL-tZ. [0121] ZOiX o IzrtUZWM 1 3 c tfffitttKHW 
[01 1 4 ] * LTJJCC;. J9tJSEW<7)&«^? 7 a<0±ffi«CiBJ&3*iXi. f-&fc*>WS*& 

■y**4fCTir«<«I«2 ai««y'J H ySMUS8 la 2 a, 9M£*»fWe7 a , ¥##£1R3 a*iM-T'*>£<$ 

(0ii wfim 9 a ) ±izmsn lx mm* ait* wm±t^«s/ir i > 4*rc\ r a- s Etttfftt&tMHttt 

(WU(c)). itock 0«TffttR«2 a k&JBM a 7 a<0nffi%«V^T9iffi(=tt(t ^ixS^Kib^T, 

[01151 }JCfc. >r«m£2 a<D«lfi*'^R I E^f [0122] (£ffeJBHI2 ) <fc(C. 01 8*)£MH2L 0 

o^ffljaas (0 1 i t'<7>^«es«3 ) :&tf«r»xw roi^^f*^ ?nr?i- A x.-?cr)®cr>mmm& 

>b5 atttMZitt, (014(d)). ZMzX*). »>5f**. 0>7<Uj<J:dC ^v^or^fiX 

■sim^l/Xy b 5 a, *T«fB«2 a. f#IW3 a(± -*3 l(4s ^Ua>«*»6**+fflTWESAW««» 

A«£*6l*Siis #*«Faca&ttt*«l87 a , 7 b// fcfc>5rS t-»(*S«3 0 h s ^FW(^ft W**6*i 

[0 116] ZV>J;oizVmttr?4 9uT9+*x.-9 W0*Sftfc*r«^3 8fcJ:9«M£3ft*. 

^RiE^;J:'jX7f^W. (0ttW)0i »liiMy|-3 5J^t«SiH?M«it^-C^ 
H:fc(tSr^$B^13a(l Hi 2t*tloti» 

*fc*S®isJ<7 a^TaKflftHltfeilT^** 1 . Hi 6 fcijS [0123] C^t § , 3 0 BTttJIHs 3 2 

■f J: 0 iC7*;^5fititS 1 3 b#&KftlttU£7 acoXffikT *)IS!*)«JUMfi«3 2Wi-?^|*I(C. 2 fc«Hra 

[0 l 17] £«oj:3£77P5K*l 3b^t*c fc*r$m$3 2 fc**6^«3 7 TftMetMKtffcWfl 

(±.013 ( e ) lCiiit&m8A<mfSLlM^L. 0 BltSfl*. £fc* #*J8lfBi*3 2c7^®£l40*ii:&>* 

13(d) coxfcTJfMSixfc hld«8 3aCHU tOMtttiKttffJ: 04*JP»*a*qftft6*iT*J 0 . £ 

( b ) (ST^iJ 4 5 K«0)41Sft8 5 SrflBttitfXg «TO?W<3 2{i*0>_LaWc. 7VU$-»7A»|R*>Ctt 

fc:J:0lM>*«*W;-f 5 K*«*>ii*. 014 -v*/P«^^-«r«Mfl«3 2t«*"t*^U3>'t 

( a ) (c^-tr/L* s Bd««®jfiis &ff\,\ wmm 1 4 msf^^s^i. smr 3 4 #t£(t &*lt v ^ . 

( b ) ic^Jtrt&aoifilKJ: 0i»8 3 ailftiia [0124] iOi 5 £«U*£*i;fc¥3»*v>f ?n7? 

wtiifi^. fte<oia«±i3d 13, 014 -r^Lfca 5 f- ii-^ 3 1 «MMfi»w-5 . J5»sti^^'jp 

[01 18] :»i?t7^S^13b*«j!!!tt«||lK 40 3 2J4*«.i:»t«T«««3 2 fc»&**MMMNk*f> 

-j\mmvcor>i<$cr>mmm { $>*). mm&»^mk mzx wsmm 2tzmvnm&th, mux. m 
[oii9]^. ±mimmmizn^x . m 1 1 tiLztix^zmsa. ^««W3 2 j: 0 tsRSKHtMR** 

■TJ: d CT^Sffi* 1 3 c«qKte«MRtt7 a^iiBCK vvfe». H+T*rt**f fcii*. ^^«3 2tc 

tt^tAdlcLTtiV^ Si.fe^l^nISI)X^^yh3 5{±«imMl«3 2cO^J5^3 

[01 20] Cc0i^(cr/l-SEJ«13c^tfM-<rS(C 5r§{fT. ¥-iSfrS«3 Ofctt LTT*|n]^'^fif 4. 

(4.013(e) C>Ttf-fiaUt84«»«ia<0«. 0 [0125] **«0B»TJ4. rt>*^^BxU^ V h 3 

13(d) OXS-«B«S^±iE»8 3 a(C. 014 5 k-5I«ffl^3 2 tTKW^^SffifiJttTtJ 0 , «T 

( b ) CScf-jf? U -f § K9^>-«IHII 8 5 Srif^iitf XS 50 Rx U ^ y h 3 5 ^S<4(4^fr^ 3 0 tz» L X 
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T* * . £ £ T. 3 k nfflMftft 3 2 k 

fed 9 tiTs Ufckvtff u*>fc0>fc JHut t> «fc < , ±J4 

[ 0 1 2 6 ] (&NUE8B3 ) iMC. 02 O^fflSffl 
k % S ¥#ftS«4 0 k . *<D|^ fcSSttttiWJtf 4 

»I«lS5ft4 8CJ: OflWUJftS. £*>'rtMH&4 8(4. 
-iS(cT*K^ai»iS§<t* +2&K<o»r»xu* v V 4 
5k. >I^i6x^^yh4 5ti*j£L-effM$ix&0 

[0 127] ¥«ft**R40k. ^TOxi^^M 5(0 

ftttfflfi, *!M5K*fcJ:WIii«ttiTV>4. »T 

*S4 6«t£>ii. »r«!Bi*4 2^±a5tfir;l^5- 
•^SMKifcfctfx -v fJVfflS&Zni' U 3 y k&JgSHf* 
*WHfc*»iK4 4*^j&$iVto*. ^i*3£ 
«4 0COmMZl±M3&£®4 6WO&/i<y K4 9**£> 

^ . c zx\ *m&m.4 o t-*jm.®4 2 tmmm. 

[0 128] Zto*oizmtiL&iit:¥Wft'?4 ?ar? 

#tn*.t>titb. ^»«8*4 2<offl*a«±#-*-s. *im 
mm 2<D±mzittmffl$4 2bm%&mmi&m 

iO. ar«(«W42fc3!WBA* { »*t-fi. f*U<4\ ?*JR 
4 4 #r/U 5 A . x . y ^/kfwMilStft & 
14. »IW4 2 v 'J 3 y 4 0 iffiMKffft 

[0 1 293 T\ W&«Bi#4 2 fciSlSLfc^ftxi' 
><>b45(l TOfi$4 2tf)JBUE&eWt. 
«4 OtttLTtffofcSJtir**. i^B^^^tt-f* 
*S«4 0C*tU *lt*rti«la«K«r*tr. £*>J;-3fc: 
*T£ffl«4 2 £tf-ft*«3Sf$-S IfctJ:! "TiftMi* 
4 2*)B****£ < fcfi, JoSftttTOHRMM 2<7)i% 
Z < % 0 . -STiftX > h 4 5 O^te* < 

3. 06. 09T*Lfci<9O-ffi£JllOTi.J:<, ± 
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[0130] (35)ifeie«4 > <wc. 112 1 comwrnzm 

M«xl/^ y h 5 0 k **>±aWclWHS^ 

&m&4t%Z£.x 0 *£3*vcos#fr 5 1 ktcj; 0 
10 i«±t. i^)nri&xuy>h5k^B-ri»<asic 

[0131] i«k *«!««« 2 fcR»tfeiifcjB«*a 

6 tseshwafu i«rja«« 2 *^n^$ *l* k 1? ^4 k co 
<nr&t$b#m 5 0 56k <?>im<rt&mtmtt. 

20 L, * 'J 7 < X 5 5 *jj£h.4«8«c»aabWSiJ»sn4. 
[0132] *3dft»JBW i Nlt*"? , 'f ?oa*;^5 2co 

2 CO BjMffiisg 2 {i® 1 , 02 -Cmm 

[0 133] {mWtM5) <Xfc. @2 2C0f}mi2a5rffl 
-/6 2(i. 8tfW!l«ix^yh-C**4#jai6 0fc*«± 
8 S gl 9tSLfc¥**^^07^tiX^3 1 

•ti. -irm6oitz<Dmm±iz. #*6 lwnruxv^ 

> h 3 5 k Wit?r6ffl[|ff(c8S«^)aB»fc:ffiai-&?L«T 
40 ¥ffij«(7)^»6 6*«$ni». 

[01343 »j«i«isS3 2\,zM$&tiimm: 

k . 3883 4 k WMS^HCJ: Q^jMUl 3 2 
[01353 *mffite<n?mft-?4 7n*)Vy6 2cr> 

#ft6icn ±m Lfzmmm&mmt- t>ti*c & 
50 iMZLtzty&bnmnw&mshtiz,. *m 



11/19/2003, EAST Version: 1.4.1 



3 1 

flcv-f 9 x o> <fo7 6 2 <0 "JfilflW* 3 2 iiH 1 8 , 019 
T\ "Ifijxi^ y b 3 5<0£fttf*& < 0 . SKfcOiS 

[oi36] (mt&mme > @2 3*>atsi2£ra 

7 0 It , «flfffcil5g8Wi 7 6,77 ibftfclBlJgX 

w y hT'*>4Bl&M-7 2 1 . *<o_h»fcli«*&, & 
SftS . £«o*r»W7 1 140 2 Ot^Lfc^ttv-f ? 

ur^^-.xx-^4ifc(i^tij£$-LTfcO. ratt 

WWiMtW^tftU-f-wKW***-*-*. TOM" 7 l 

<oTmeii-5r!M&S7 5*^^*1^*5 o» S£*7 2 
±«h««^ 76,77 {i-«r*&ts^ 7 5 1 nmti &\s. 
iz*im%& 7 5t *mmz#mistLX m t>nx <- > 

[0137] ZZX\ M**K4 6fc*H»<8Iflir«HH 
1*4 2 *VMft$ftl> . «T«|fHtt!4 2 fc »JR4 4 b O** 

m&comzx o »ri»««4 2#»i*. «ri&xw* y n 4 
sjwmw*. zmemzi Hixp^y h4 5<ot 

BICliWt6*lfciriWfcft(7 5 fclal£«jft7 6 . 7 7*«« 
«UBBato*7 6. 7 7*«fflt6l-)fc:4 £ «»v^^ 
oyi— 7 0:W»fM-*. 

[0138] *%mBB<0 T-3*ttV4 ?n'Jl/-70« 
^Klft- 7 1 ttt. t2* Lfc&j^flBattjMli. £^ilT*3 

*7-f;niJk-70 W KTM«J«4 2 (±0 2 0 TK9! L 
[0 1 39] 4*y m2 3t,Z*ltz-*mfo-?4?aiJls 

-T-ii. «mmm 2 wtx^yh 4 s^-wts 
tixtj&cv* >h4 5 mmmm 2 izmmtx^i 
xomhmtix^&tK 1124^1- x ?tz. 

X y h 4 5 a#»T*KH«4 2 a*»6flJ 0 KSilttS *) , 
ajttxw y h4 5 a fc aJ8!f£«4 2 a fc^RJHwtf'M 
S K*OttfJg*%*$ii^3!fc«M«ffl«4 7 btfBf&Zil 
4iJfiT*->TtJ:l». -^«c*«c4 0 afc«r«fa«4 
2afcom£«M&ttffiW4 7 ajWBJfcSftTV^. 
[0 1 40] El2 4fc*jvve. ¥-3*ftV4':?n'J^~-l2 
fiiHKfelJafc£7 7 a**Rft 4,*ut[fljExi^ yvxh 
hW£K7 2 a fc , *»_h3Bfc:»««£, Aft-ftJS^ 
if*=«t 1 5^$^«T»JA7 1 aCi •? =1 
«fttt4 2 o^BifcWtfcfl&a^fltf 6 a(i. r 
/U5Sa»4 8*ALT*8a»«:4 6at:«Afrfttti-4 

r/USi»4 8<0-SSi«6tt»ffl«4 7 aOTHfiBfcaft 

[01413 ummmiA 6 a£ttffi#m»r«8[# 
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4 2 a#au*!t3*l« fc . "■TUWWN 2 a±^cO^|fjf JD5 
4 3b, 43 a(©JJ|t:KJtfe*lfclMI4 4 a fc «r«KS 
$4 2 aO> 'J a y t ^!MMR»(c i 0 . «r«iBW4 2 
a*qg*nriixu^ y h 4 5 a*qetif * . 

J; <orq$fj^X> h4 5 aCOTBpCi&t 6*lfc?IlWfoS[ 
7 5 a*«. Bl^fr 7 2 a±c7)S^«^7 7 aMi*^ 

[0 1 4 2] 3MW**«4 0a««3*«j»xl^yh 
10 4 5 a J; 0 « < . 2 a 

^4 0ai'5tjJOi?ILT, f«C»*fej*M«4 7 a * 
Slt*«BaT*oTi . /m^*S^r-g»a;«tift6i4 6 a*» 
<bW«5^>»(f *«KpJ-r4«ilt*<*S*«, -BJM^4 2 a 
J: 0 "IKJXl.^ y h 4 5 a ^WO «tUT^*e^ii^4 7 
b *att&«JSfc -tS - k rsetSMfeSttsS*!* 4 0 . tt 
ffi!fiaJl4 6 a(Zj: >)SJ*«{CBr«Mg«4 2 ak^JK4 4 

aSrJoatf-a::*:*^**. 

[0 143] 4^. H24{Ct>OT, 7^512*14 80) 
20 -~Sfcffi!&lftStt4 7 aiOT^Miitftttl. X o tctSfiScL 
HI 6 s H 1 7 tjjH-J: 3 H.^^feMHS^rt^ 

[0 144] 

J: o ^tt-r s mm* t . ima***»R t «rie»m« 

£ff 3 fc fc t tH^SfeieiiS-tf -)-k ^T- S l> . 
[0 1 4 5 ] ±fc, n«4(209rai4. ***S«k, 

md^&ftmm^wmzti&iz&mzj: o«fitt* 

(41= <t 0 ^fit-S^TISxk^ y b fc s Mie^f+««k 
40 k* { T§. jtt80bfl;^J:4^r«MR«cogEfi[*<«j*J:<ff 

[ o 1 4 g 3 4*.\ m*m?>%*m. 1 xiits 

2 te«roJHBK*jv ^ , f JiE¥W«cS1R b i»J 
mm^iMO . 4W/m • ^T^Wtt«r*f-*fc 

[0147] 4/ts iB^JH4»»Ha«. mswifrba 
im. 3 <ov ^ifuwcK«ww«Bt: a^x, mwmtm 
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33 34 

■tmtwxv 4 s Yxhh tin. < . m tztmm i fr^mm 1 2n\^hMztm<?>mmm 

miu^?m®m&m < ftt>ixz>. ®t, mmmmmz&mztitzm^tyhfrw 

[ o 1 4 8 1 4 * . 5 <73^Rn(i . urm lfrbm &%ti* ma «mffl&w&£imfc ifztz iz mm® 

im 3 <r>\ ^-Tfit^zimommz^ \X , HMiiffc* x y h ^Mifl^«*a«tiM Lz$cm- &tz£> . is 
«k KTKaraitttt & wiHfcifttf 6ftfc»Mefi^£m l *'^iS^3S 1 2 k B«<0$M&fc3rf S¥*f*v4 

-t-hmw? >vmumx'fo&tz*>. nmvt&x < , ? DWai-^if^w. 

«Uitfi(r^«U»tte&**M*tKI.. [0 1 57 3 4*. 4*>*HHtt, M#JB1 3fc 

&k mris-rsifiw* k 6h&£ieiMM«>?Fn io y hosHa^wiwint**^ < <r* . 

mmzmm*m<'yj>-ts:< th-m^mm^mm i o 1 5 8 3 4*. m«« i 5 Mf$* 1 3K 

*>. ^mfrmtt ^mmn»&&xi:±if& z t wc mmizni-^mm^ax-h^tz^K «n&xi^ > 

[0 150] 4fc, 311*57 «»5ltt. ffcRWciC® [0 1 593 4*!, IMBgl 60>3fe9H±. IfcfcJgl 3*> 

[ 0 1 5 1 1 4fc . ITOI8 0>»Wi, ifcRJg 6X(i:M [ 0 1 6 0 3 4fc. ISsfcJH 1 7 «W«14. ifc&i 1 4X 
:£*7fcE«<o«Wc*Nvt. fiEIi«>'-:i(^ 20 liifill 6fclE*?>5Wft:*»vt, Hlifa^MSH^* J + 

fc±ff * £ k * ! T'£ 2> . BL<nVMHtXlfi& < 4*. 

[0152lifc. fBjftJfl9 0>»W±, fB*3l 1 *>&M [0161] gft$]g 1 8«)JWI(i, 1 5X 

«t ^ttiWk^ie«(ieMHi(tt(=ifN-« a^wsi, new ^^aw&^JSfco-atfliiw-*** . *j®zcu* 

tooo . k WfflRttOftftfftK fr ± I 0 1 6 2 3 4 fc . IS^IB 1 9 OMHi , H«« 1 5 X 

[015314*:. 1 0 «0«Bj«i , m& 1 ^ WmvmU<r>-®* Bl^Sffi 1 1- S tf-f*§3<7)-j|rc'£) s 

tzm&mmt . mz-«mmi&t ^htz^x^mmm^ i o 1 e 3 3 ttz. u^2o<Dm*m. 

nttfc\(r>-^mzffl&tfB)i)LZtiX^&tz#>. k. mrld^^^^^^Ji^ix. *<ofB«**tr^ 

as«fcT?r*»i«wiaiciid»t»ja-r 4^ fc*«*c&* . ^< 1 1 2o««^»jwgfli»Mtjct*:x(a*-r4 

to 1 54i 4*:. umi M#gii*wj> ^njiffl«k, «^^«««itmie»T««*<?>iafc:ifttt 

fzmmffi&t . HiMSI^kC^oTiaiS^m k. f/ie"«7i!)x^^ y H60^t:jEl:T^c: toStft^at 

0 , mim&<n-ni?mtmLmm<n\Hmz fc<n®m < &zti&&m#tz>m.mfflx-i'* yvt 
wit>ixM&>. %m£om-$-&zttfx'Z. mmaco 40 mM^mmm^&mamtLtzbt^tij^i 

[0155] l 2cr)%pm. Wm l tf%2ti&t:*>* l *>^DI^ 1 2 k |SJ8I^* 

&&%1xX^&— Wiifii— fct:-?TV^,*:ft. gd^co [0164] 4*:. t5l*JH2 1 <7)HH^i» 19^52 

[0156] 4*:, 3^%>?S(i s f-2»frSte )\s7tf'&htlt. 

t . tiE*mtism>t>Q*)mzti, i o 1 6 5 3 *>t. swan 2 2nw<m. ss««2 ox 
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[oi66] it, m%%2 3«»»i, m?m2 ox 

[0 1 67] it, i«SH2 40»HJi. T-#ttS« 
k, MK^frffitg^WDMSft, ^oftW^t^- 

»*6*ifc«*« 1 ft>6M#)l 1 2«)vvj**uWciB**>» 
xi/^vht. IMMttxi'* y Mci£lt£*i.tt&£k 
t^^TSIiJgxi^yhk^OfStftSft, ntid 

[0 1 6 83 it, 11*4(2 5090*31*. If«lfl2 4t; 
[0 1 6 93 it, M*«2 6«03Wl(i, fft5j<JJi2 4X 

[HfficOfam^UiUBl 

[tan *minmmmi tzft&^rjmmttmtk* 

mwz¥mttr?4 ?nT?f-*x-*^Jtfe£ij?*-— » 
[02 3 *^Rfl<O^Sfe^fl|l C#j£1-|>***&i^i§tis£ 

ffl v » t wwc v oomai-^- - mrnmnm ia 

Jr^ttOTAoT. ( a ) (i$rtfi0, ( b ) <i±tS(l 

?as. 

[03 1 hi, 02^^j!Me»ffija*^)fli3a*^-Bf 
[04 ] eii , m2izmUzmmmm.W(7m.^ik^ 

t±«5$EL ( b ) ti^lfli^W^H, ( c ) li^-x 
[05 3 (a) #>/i> (d) ttV^iVlfcHl. H2t^L 

t»«»»fli3s«sws8j6xis$-^-riffSiiar*)* . 
[@6 3 x^nizizzimmmmikwcommzK? 
( a ) {iifirfija, ( b ) u±wm-ct>&. 
[07 3 06 (b) iZ7rrrme»m&^y~Y- -cto 

BJrLtBriH0T$>£. 

[08 3 (a)*6 <e)ttkvtfftiH6fc*Lfc*Mft 
[09 3 **HUKfliS 2 ^^flfcOJRiaKflBa^flljS* 

^■rtcoT'&o-r , ( a ) tiWrifiiS, ( b ) a±mmx' 
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[01 0 3 09 (b) t=^1!fef&»flBa«e^ B - B ' *T 
WWLtBfBf0-e$)S. 

[0113 ^OH^JKBSH^JS^&^SI*-?^^ 

[012 3 H±0¥WfcV4 7nT?*AX-*tCj5{* 
h T)V 5 id^«OfltiS^^t-|)f®0T'S)-i» . 

[013 3 H±*>¥#*v4 ?or?*aX-?c7» 
A16ftiSi-t3lT*oT, (a) (e ) ttVYtfflfclflr 

io aurr-ifei. 

[014 3 E±fi9-T*(^?nr??-*x-*tf>Rit 
*i££^1-0-C$>->T, (a) (d) ti^mtWt 
WlfT*>S. 

[01 5 3 |nLt?)¥«tfrM ?D7?fil-^SfflH 

[0163 $%BHa£j|jggl £*f)frf 3>¥S*v4 ? 
□T 7 f - a x-? (cfe ftS 7/P S Rfcttft^fllit SrSrt 

[017 3 *»HH^«S1I0B«1 tcWJlf*-****^^ 7 
20 nr^-fa.x-^tti(t«r^$Bd»<0]Et:«!W«3S* 

[0183 -^^5ifug fi g2 j=«iEr*imwk"r-f ? 
s. 

[01 9 3 *«W*8«l^2K*fJ^*^ttv>r? 
or?^aX-?<9ffi££^.LiB0T*4. 
[02 0 3 *5tffl^lBB«3U:»jB'i-**S|.*V'f ? 

S. 

30 [0213 *f£«Jj<0£«&&<g4 KttJ&fS ¥*ttV>f ? 

[0223 5 £ *HI# V 4 ? 
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